Characterization of the high-affinity uptake of fructose-1,6-bisphosphate by cardiac myocytes.
Previously, we reported that fructose-1,6-bisphosphate (FBP) was taken up by rat cardiac myocytes by two processes: a component that was saturable at micromolar levels and a nonsaturable component that dominated at millimolar levels. Here, we continued to characterize the saturable high-affinity component, with the aim of identifying the physiological substrate and role for this activity. ATP, ADP, and AMP inhibited the uptake of FBP with apparent affinities of 0.2-0.5 mM. Fumarate and succinate were very weak inhibitors. Several phosphorylated sugars (ribulose-1,5-phosphate, fructose-1-phosphate, ribose-5-phosphate, and inositol-2-phosphate) inhibited FBP uptake with apparent affinities of 40-500 μM. As in our previous study, no tested compound appeared to bind as well as FBP. The data suggest that the best ligands have two phosphoryl groups separated by at least 8 Å. The rates of FBP uptake were measured from 3° to 37°. The calculated activation energy was 15-50 kJ/mol, similar to other membrane transport processes. Uptake of FBP was tested in several types of cells other than cardiac myocytes, and compared to the uptake of 2-deoxyglucose and L: -glucose. While FBP uptake in excess of that of L: -glucose was observed in some cells, in no case was the uptake as high as in cardiac myocytes. The physiological substrate and role for the high-affinity FBP uptake activity remain unknown.